9  HEALTH EFFECTS

For over a hundred years coal tars, heavy petroleum fractions, and shale
oil have been known to cause abnormal skin growths and sometimes fatal
skin cancer in workers exposed to them.  The occupational health risks
of refining and handling coal- and shale-derived liquids must therefore
be given careful study, along with the risks to consumers who use the
refined products.  Of greatest importance is the ability of coal tars
to cause skin cancers and possibly other cancers, due to relatively high
contents of high-boiling-point polynuclear aromatic and heterocyclic
compounds.  Shale oil and petroleum crudes contain less of these sub-
stances, although severe thermal treatment greatly increases their
concentrations, so that certain heavy petroleum fuel oils produced by
severe cracking are today given special handling in refining and use.

During the development of the petroleum industry over the past
century, increasing attention has been paid to the environmental and
health effects of their refining and use.  Of particular importance
have been occupational health problems and pollution of the environment
by refinery effluents and combustion of refined products.

The introduction of coal- and shale-derived liquids will tend to
increase the potential for health impacts.  This chapter discusses the
specific hazards, concentrating on the problems posed by carcinogens,
cocarcinogens, and mutagens in the liquids and in their refined products
The experience of the petroleum industry, where similar problems have
been successfully dealt with, will be reviewed as a model from which we
may draw inferences about the safe handling of synthetic liquids.

HEALTH EFFECTS OF PETROLEUM REFINING AND HANDLING

The carcinogenic potential of petroleum crudes is low, varying from crude
to crude (Leitch, 1922; Twort and Twort, 1931; Schwartz, 1934; Antonov
and Lints, I960; Emmet, 1975).  Differences in the carcinogenicity of 16
different crudes have been reported by Leitch (1922), and Heiger and
Woodhouse (1952) have shown the carcinogenicity of petroleum crudes to
be lower than the carcinogenicity of certain distilled fractions. Twort
and Twort have made extensive studies of various crude petroleum stocks,
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